Synthesis General
Organic solvents were purified by passing over activated alumina with dry argon. All chemicals were purchased from major commercial suppliers and used as received. Syntheses were performed under an inert atmosphere of dry argon using standard Schlenk techniques. NMR spectra were recorded on either 400 or 500 MHz Bruker Avance spectrometers and referenced to residual protio-solvent signals. The chemical shift δ is reported in units of parts per million (ppm).
1,2,3-trimethyl-1H-benzimidazol-3-ium iodide ([tmbim][I])
According to previously published procedures 1 , under an inert atmosphere, 2-methyl-1H-benzimidazole (12 mmol, 1.59 g) was dissolved in anhydrous acetonitrile (20 mL) and methyl iodide was added dropwise (15 mmol, 2.13 g, 0.93 mL). After heating at 80 ˚C for 3 days, the resulting mixture was cooled to room temperature and the precipitate filtered, washed with THF and dried in vacuo. A subsequent recrystallisation from ethanol yielded 1,2,3-trimethyl-1H-benzimidazol-3-ium iodide ([tmbim] [I]) as a white solid (8.4 mmol, 2.41 g, 70 %).
1,2,3-trimethyl-1H-benzimidazol-3-ium bis((trifluoromethyl)sulfonyl) amide ([tmbim][NTf2])
[tmbim][I] (8.4 mmol, 2.41 g) was dissolved in DCM (40 mL) and LiNTf2 (9 mmol, 2.58 g) was dissolved in H2O. The solutions were combined in a separating funnel, shaken for 10 minutes, and the organic phase collected and washed with H2O (3 x 40 mL). The aqueous phase was extracted with DCM (3 x 40 mL), all organics phases combined, dried over MgSO4, and then evaporated to dryness. The yellowish solid was recrystallised from hot ethanol and precipitated by cooling to 0 °C, resulting in a yellow solution and white crystals. The solids were recovered by cold filtration, washed with cold H2O and recrystallised twice more. Yield 1.7 g, 3.85 mmol, 48%. Table S1 . Numerical data from CVs for precatalysts 1-7 from figure S2 at 100 mVs 3 n/a n/a n/a n/a n/a n/a 
1[PF6]
n/a n/a n/a n/a n/a n/a Eox -potential of oxidation peak Ered -potential of reduction peak ΔE -peak to peak separation Peak iox -peak current for oxidation Emid -mid point value of redox couple (Eox-Ered / 2) Figure S7 . Oxygen evolution with VTNA applied at 100 mM NaIO4 in H2O, 200 μM, 100 μM, 50 μM of precatalyst 1 with best fit at 0.29 at native pH, 25 °C, using a calibrated Clark electrode Figure S8 . Oxygen evolution with VTNA applied at 10 mM NaIO4 in H2O, 10 μM, 5 μM, 2.5 μM of precatalyst 1 with best fit at 0.5 at native pH, 25 °C, using a calibrated Clark electrode 
S18
Figure S9 left) Oxygen evolution traces of precatalyst 1 at 100 mM NaIO4 in H2O, with varying [Ir] (20 μM, 10 μM, 5 μM), at 25 °C, using a calibrated Clark electrode; right) the same trace with VTNA applied to the x axis, where the factor has been iteratively changed to give the best overlap. 
Electrochemical water oxidation set up
Initial testing with a three electrode set up inserted into the top of the Clark electrode chamber resulted in an overload of the Clark electrode. Within 10 seconds of immersion and before any potential had been applied, the Clark electrode reading showed a maximum value of oxygen evolution. Test experiments showed this response to originate from cross currents between the working electrode and the Clark electrode connected through the mains. Powering the potentiostat from the battery of a laptop effectively eliminated these cross currents.
A second potential problem was the possibility of hydrogen produced at the counter electrode to be registered by the Clark electrode, giving an inflated reading for the amount of oxygen evolved. As such the counter electrode (Pt wire) was encased in a glass sleeve such that any hydrogen produced would be kept separate from the rest of the solution and therefore shouldn't interfere with the oxygen measurement. 
Electrode optimisation
Several electrodes were investigated for use with the Clark electrode, with geometric fit into the chamber being a restriction. In all cases a Ag/AgCl refrence was used.
For Pt and Au mesh working electrodes, significant background water oxidation was observed at the desried potentials without any Ir catalysts added (figure S11 and S12).
Eventually a suitable electrode was found in a 0.5 × 0.5 cm BDD plate with electrical wire attached via epoxy resin sealed with silicone ( figure S13 ). Figure S15 . Chronoamperometry (left) and oxygen evolution (right) traces for electrochemically driven water oxidation using complexes 1, and 3-7 chemically activated with 100 equivalents of NaIO4 for 24 hours. All solutions were adjusted to a pH of ~6 with NaOH and HNO3 WE: BDD plate 1cm 
